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Introduction

Sachet water is a package of five 
hundred milliliters of water in 
a non-biodegradable synthetic 
polyethylene (polythene) mini-bag.1 
It is widely known as “pure water” 
and its consumption is growing in 
developing countries, including 
Liberia, due to population increase and 
socioeconomic factors.2 It has become 
the primary source of drinking 
water for urban dwellers because it is 
affordable and accessible.3 The quantity 
of polythene mini-bags from pure 
water littering streets, farms and water 
bodies reflects its high level of use. 
Polythene bags can remain intact for 
1000 years in the environment before 
they decompose and around 500 
billion plastic bags are used every year 
worldwide.4,5

Sachet water is sourced directly from 
a pipe or borehole or a storage tank. 
It undergoes an industrial filtration 
process, sealed in sachets or plastic 
bags, and consumers believe it is safe 
after it is approved by the Ministry 
of Health to be hygienically safe for 
consumption. However, the quality of 
these sachets water in Liberia has yet 
to be studied.

Uncontrolled disposal of waste bags 

has caused several environmental 
problems such as land pollution (non-
degradability of polythene in the soil), 
air pollution (burning of polythene), 
water pollution (underground water 
contamination), and sewage and drain 
blockage (flooding).6

Sachet water is produced and sold in 
shops, on the street, or delivered to 
homes. Statistics on sales of 500 ml 
sachet water are difficult to obtain, 
although consumption is increasing 
rapidly, especially in developing 
countries.7 Assuming the average daily 
consumption of water per person is 

six packs (3000 ml), this generates 
six empty sachets of waste per person 
per day. Multiplied by Liberia’s 
population of 4,845,075, this means 
that approximately 29.1 million empty 
sachets water bags are generated 
daily.8 Empty sachet water bags are 
improperly disposed of and litter the 
environment. Some are not segregated 
before disposal and are found outside 
of house premises, streets, markets, 
churches, schools or any common area 
garbage dump within a locality, mixed 
with other decomposable and non-
decomposable waste items.
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According to Liberia’s Public 
Health Law of 1975, which is still 
in effect, city corporations are 
responsible for ensuring clean and 
sanitary environmental conditions 
in Liberia.9 According to this law, 
city corporations are responsible for 
sanitation maintenance, including the 
cleaning, collection, and disposal of 
generated solid waste. For instance, 
in Monrovia, the Monrovia City 
Corporation and the Liberia Water 
and Sewage Corporation oversee 
waste management and enforcement 
of environmental laws. Their services 
include the management of solid 
waste disposal sites and enforcement 
of environmental and sanitation 
laws and regulations, prohibition 
of waste littering and enforcement 
of regulations requiring residents 
to clean their premises up to the 
sidewalk. However, these corporations 
have not been able to discharge their 
mandate due to constraints such as 
finance and logistics. According to 
the United Nations Environment 
Programme, in terms of equipment, 
Monrovia City Corporation has only 
two functioning tipper trucks for waste 
collection in a city of over 1.3 million 
people.9 In addition, six vehicles 
remain dysfunctional due to minor 
mechanical faults. Due to inadequate 
funding, Monrovia City Corporation 
has been unable to purchase the 
required spare parts. Although some 
private waste management companies 
are beginning to provide waste 
management services, solid wastes, 
predominantly empty sachet water 
bags, remain a problem.

Poor waste management capacity 
and lack of awareness of the negative 
effects of polythene bags has led to 
serious environmental, human and 
animal health impacts.10,11 To the best 
of our knowledge, there have been no 
studies examining the environmental 
impact of sachet water waste disposal 
in Liberia. Unfortunately, research in 

Liberia in the area of environmental 
sustainability remains limited due to 
ongoing reconstruction following the 
war. The present study attempts to fill 
this gap in the literature by not only 
contributing to renewed interest and 
relevance of environmental research 
but also to provide survey data as the 
basis for future empirical studies. Thus, 
this study aims to determine sources 
of drinking water in the study area, 
the rate of sachet water use, empty 
sachet water disposal methods and 
environmental problems associated 
with sachet water waste disposal.

Methods

The present study was conducted 
in Liberia, which is an independent 
West African state and Africa’s oldest 
republic. It is bordered by Ivory Coast 
to the east, Guinea to the north, Sierra 
Leone to the west and the Atlantic 
Ocean to the south. It has a total 
surface area of 111,370 km2, consisting 
of 96,320 km2 of land and 15,049 km2 
of water. Its north-south extent is 
about 465 km and its Atlantic Ocean 
coastline is about 520 km long.12 It 
has an estimated population of 4.8 
million people (4,849,545), of which 
50.1% is urban and 48.9% rural, with 
an average household size of 4.3 
people.8,13 It is divided into 15 counties 
which are further subdivided into 
about 136 districts and clans.14

Data were collected from April 
to June 2018 using a structured 
questionnaire (Supplemental Material). 
A draft questionnaire was validated 
by two experts; a resource and 
environmental management expert 
and an agricultural economist from 
the Ministry of Agriculture, Liberia. 
A simple convenience random 
sampling technique was used to select 
300 respondents from Monrovia, 
the capital city of Liberia. Limited 
funding was the major determinant 
of the number and location of 

respondents surveyed. Three hundred 
copies of the questionnaire were 
administered, but two hundred and 
fifty-seven (257) copies were properly 
filled out and returned and used for 
analysis, for a response rate of 85.6%. 
Respondents gave their consent by 
signing the consent form attached to 
the questionnaire prior to answering 
the questions in the survey. The 
study was approved by the Institute 
for Population Studies, University of 
Liberia, Monrovia, Liberia. 

Survey methods differ from empirical 
methods and have some limitations; 
causal inferences, for example, 
cannot be drawn between variables. 
However, according to Blinder, surveys 
provide valuable facts that test and/
or compliment empirical studies.15 
Moreover, another possible concern 
about surveys is that respondents may 
deliberately hide accurate information 
and provide inaccurate responses.16 

However, in the present survey, 
respondents were given no incentives 
and were not primed to provide 
certain responses. In addition, subject 
were only recruited from Monrovia, 
not country wide due to funding 
limitations. Therefore, the results 
cannot be generalized to a larger 
population. Further studies should 
involve more respondents from the 
larger 15 county area.

Data were coded and analyzed using 
the Statistical Package for the Social 
Sciences (SPSS) software. Descriptive 
statistics and a five-point Likert scale 
were used with responses scored 
as ‘Strongly agree’ (5), ‘Agree’ (4), 
‘Undecided’ (3), ‘Disagree’ (2), and 
‘Strongly disagree’ (1). The sum of 
the ratings was 15 points, which was 
divided by 5 to get a mean score of 3 as 
the cutoff point. Any responses higher 
or equal to 3 were categorized as 
‘Agreed’, while those lower than 3 were 
categorized as ‘Disagree’. Respondents 
were asked about items such as the 
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use of sachet water/pure water in the 
study area, method of sachet water 
waste disposal and the environmental 
problems associated with sachet water 
waste disposal.

Results

The demographic characteristics in 

Table 1 show that the average age of 
the 257 respondents was 37 years, 
and 58.4% were female and 41.6% 
were male. The majority were single 
(37%), closely followed by married 
(26.1%). Twenty-eight percent (28%) 
had no formal education, some had 
attended high school (27.6%), followed 
by elementary school (26.1%). The 

majority (28.4%) work as business 
owners, followed by students (20.2%) 
and farmers (19.1%).

The mean scores of respondents’ 
sources of drinking water (Table 
2) show that pipe or pump (mean 
(M)=3.65) and sachet water (M=4.37) 
are the two main sources of drinking 
water in the study area. 

The results of the study in Table 3 
reveal that all the respondents use 
sachet water, and their average daily 
consumption was 6 bags, which is 
equivalent to 3 liters of water (6 x 500 
= 3000 ml).

Table 4 shows that the respondents 
gave the following reasons for 
consuming sachet water; affordability 
(M=3.19), safety (M=3.14) and 
availability (M=3.94).

The mean score of the respondents’ 
sachet water waste disposal methods 
(Table 5) shows that waste bin 
(M=3.65), ground littering (M=3.42) 
and burning (M=3.36) were the most 
commonly used methods of sachet 
water waste disposal in the study area.

Table 6 shows that respondents are 
aware of the following environmental 
problems associated with improper 
sachet water waste disposal; 
block drainage systems, litter the 
environment, cause an offensive odor 
when burnt, breed mosquitoes, block 
the digestive tracts of ruminants 
after accidental ingestion, cause soil 
infertility when buried, pollute water 
bodies and detract from the natural 
beauty of the environment. 

Discussion

Among the 257 respondents, 58% 
were female and 42% were male, 
with a mean age of 37 years. Most 
respondents were single (37%) with 
a poor educational background. 

Table 1 — Demographic Characteristics of Respondents 

Table 2 — Reported Sources of Drinking Water
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Only 10% had completed a tertiary 
education and 28% reported having 
no education due to factors such as 
poverty, long distances between homes 
and schools and poor infrastructure. 
Low levels of education were also 
found in a study in Liberia by the 
International Labour Office which 
found that economic reasons such as 
the inability to afford school fees or the 
need to earn an income were the main 
reasons reported by Liberians for not 
attending school.17 In addition, among 
those who did go to school, 26% left 
before graduation and two-thirds 
of early drop-outs cited the same 
economic reasons as their reasons for 
leaving school. Furthermore, the study 
found that 28.4% of the respondents 
worked as business owners to earn an 
income. 

The study found that in Monrovia, 
most residents reported getting their 
drinking water from a pipe or pump 
and sachet water. Sachet water was 
the most predominant water source 
with a higher mean score (mean 
Likert score of 4.37) compared to pipe 
or pump water (mean Likert score 
of 3.65). Sachet water is the biggest 
source of drinking water in Monrovia 
as the public drinking water supply 
is unreliable. Pump water plays a 
supplementary role as households also 
have access to in-house pumps or a 
piped water supply. All respondents 
reported drinking sachet water and 
their average daily consumption was 
6 bags, which is equivalent to three 
liters of water (6 x 500 = 3000 ml). 
This indicates that Liberians meet the 
conventional daily water intake of 
3.7 liters for adult men and 2.7 liters 
for adult women.18 However, reliance 
on sachet water for daily drinking 
water needs has environmental 
consequences. The most important 
environmental concern for sachet 
water is the accumulation of plastic 
waste. Given the estimated population 
of 4.8 million people and consumption 

Table 3 — Rate of Sachet Water Use

Table 5 — Sachet Water Waste Disposal Method

Table 6 — Environmental Problems Associated with Sachet Water Waste Disposal

Table 4 — Reasons for Consumption of Sachet Water
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of 6 bags of sachet water per person 
daily, an estimated 29 million empty 
bags of sachet water waste are 
generated daily. 

Consumption of sachet water is 
common among all income groups 
for a number of reasons, including 
affordability, safety, and availability. 
In a report by Miner et al., out of 360 
respondents, 68% affirmed that sachet 
water is safe.19 A study by Omalu 
et al. stated that sachet water is a 
common source of drinking water in 
urban areas due to its availability and 
affordability.20 Olaniyan et al. found 
that reported reasons for sachet water 
intake are that it is cheaper, hygienic, 
pure and is considered safe.21

Sachet water waste disposal is a 
large problem because of its non-
biodegradable nature, with serious 
implications for the environment. 
Sachet water bag waste can 
compromise soil fertility, contributing 
to food insecurity.22 Among the sachet 
water waste disposal methods in the 
present study, disposal in waste bins, 
ground littering and burning of waste 
were the most common methods of 
sachet water waste disposal reported 
by respondents. 

Sachet water bag disposal methods 
coupled with poor drainage systems 
has led to several environmental 
issues. Disposal of sachet water wastes 
clogs drainage channels and prevents 
the free flow of water, causing gutters 
to overflow, thereby causing flooding, 
erosion and waterborne diseases. 
For instance, whenever rain falls, the 
street is flooded with floating sachet 
water waste. This improper sachet 
waste disposal causes water stagnation 
and contributes to the breeding of 
mosquitoes and an offensive odor 
in the major streets and slums of 
Monrovia city. 

Conclusions

The present study examined the 
environmental problems associated 
with sachet water waste disposal 
in Liberia. The findings show that 
sachet water is an important source 
of drinking water in Monrovia with 
a daily consumption rate of around 6 
bags of sachet water per individual. 
There is a growing demand for 
sachet water due to its affordability, 
availability, and safety, but this demand 
has led to increased consumption 
and a glut of plastic waste, causing 
serious land, air and water pollution, 
which has adverse economic effects 
on the country. Residents use waste 
bins for empty sachet water disposal, 
but respondents also reported using 
methods such as ground littering and 
burning of waste. Finally, the study 
found that the inappropriate disposal 
methods practiced by the respondents 
have contributed to drainage system 
clogs, detract from the natural beauty 
of the environment due to littering, 
leads to the death of terrestrial and 
aquatic animals from accidental waste 
consumption, reduced oxygen levels 
in water bodies and loss of agricultural 
productivity. These consequences have 
not been given the needed attention, 
leading to continued improper waste 
disposal by residents across the city 
and beyond. 

We recommend that safe drinking 
water be supplied to all parts of Liberia 
to reduce the use of sachet water 
to avoid environmental problems 
associated with it and the creation of 
effective policies and enforcement of 
sachet water production, including 
reuse and recycling of by-products 
as part of the requirement for 
licensing of producers to keep 
the city free from plastic wastes. 
Policymakers (government agencies 
and development partners) should 
mount waste bins at strategic positions 
for easy access to waste disposal. 

Public awareness campaigns to educate 
residents on the consequences of 
improper waste disposal methods and 
the benefits of adopting conventional 
means of plastic waste disposal are 
urgently needed. One way to instill 
a culture of proper waste disposal 
in the younger generation would 
be to create clubs in schools to help 
educate the population in sustainable 
environmental management 
techniques.

The present study examined 
sachet water bag disposal methods 
and associated environmental 
consequences, as well as the socio-
economic characteristics of sachet 
water users. However, the correlation 
and causal relationship between 
population socio-economic factors and 
waste disposal methods are unclear. 
Further studies are needed for a fuller 
understanding of the issue of sachet 
water disposal, such as the effect of 
income on water source selection and 
the influence of education level on 
sachet water plastic waste disposal 
methods.

Copyright Policy  
This is an Open Access article 
distributed in accordance with 
Creative Commons Attribution 
License (http://creativecommons.org/ 
licenses/by/3.0/). 

References

1. Ezeokpube ND, Obiora CJ, Phil-Eze PO. 

Environmental problems of sachet water waste disposal 

in Nsukka Urban, Enugu State, Nigeria. Civ Environ 

Res [Internet]. 2014 [cited 2018 Jun 13];6(1):105-13. 

Available from: http://www.iiste.org/Journals/index.php/

CER/article/download/10318/10521

2. Wardrop NA, Dzodzomenyo M, Aryeetey G, Hill 

AG, Bain RE, Wright J. Estimation of packaged water 

consumption and associated plastic waste production 

Apeh



Journal of Health & Pollution Vol. 8, No. 20 — December 2018
6

Research

from household budget surveys. Environ Res Lett 

[Internet]. 2017 [cited 2018 Jun 13];12(7):Article 074029 

[13 p.]. Available from: https://doi.org/10.1088/1748-

9326/aa751f

3. Fisher MB, Williams AR, Jalloh MF, Saquee G, Bain 

RE, Bartram JK. Microbiological and chemical quality 

of packaged sachet water and household stored drinking 

water in Freetown, Sierra Leone. PLoS ONE [Internet]. 

2015 Jul 10 [cited 2018 Jun 13];10(7):Article e0131772 

[17 p.]. Available from: https://doi.org/10.1371/journal.

pone.0131772

4. Spokas K. Plastics – still young, but having a mature 

impact. Waste Manag [Internet]. Ka2008 [cited 2018 Jun 

18];28(3):473-4. Available from: https://doi.org/10.1016/j.

wasman.2007.11.003 Subscription required to view.

5. Patel M. Green Plastics: an introduction to 

the new science of biodegradable plastics, by E. S. 

Stevens. J Ind Ecol [Internet]. 2003 Jul [cited 2018 

Jun 18];7(3-4):231-3. Available from: http://doi.wiley.

com/10.1162/108819803323059569

6. Tiwary MR. Impact of disposed drinking water 

sachets in Damaturu, Yobe State, Nigeria. Int J 

Environ Ecol Eng [Internet]. 2015 [cited 2018 Jun 

13];9(10):1218-21. Available from: https://waset.org/

publications/10002433/impact-of-disposed-drinking-

water-sachets-in-damaturu-yobe-state-nigeria

7. Stoler J, Weeks JR, Otoo RA. Drinking water in 

transition: a multilevel cross-sectional analysis of sachet 

water consumption in Accra. PLoS ONE [Internet]. 

2013 Jun 19 [cited 2018 Jun 13];8(6):Article e67257 [11 

p.]. Available from: https://doi.org/10.1371/journal.

pone.0067257

8. Liberia population [Internet]. [place unknown]: 

Worldometers. 1950 - [cited 2018 Jun 13]. Available 

from: http://www.worldometers.info/world-population/

liberia-population/

9. Assessment of solid waste management in Liberia 

[Internet]. Nairobi, Kenya: United Nations Environment 

Programme; 2007 Jul [cited 2018 Jun 18]. 16 p. 

Available from: https://wedocs.unep.org/bitstream/

handle/20.500.11822/17464/assessment_solid_waste_

liberia.pdf?sequence=1&isAllowed=y

10.  Ramaswamy V, Sharma HR. Plastic bags – threat 

to environment and cattle health: a retrospective study 

from Gondar city of Ethiopia. IIOAB J. 2011 Jan;2(1)6-

11.

11.  Bjerkli CL. The cycle of plastic waste: an analysis 

on the informal plastic recovery system in Addis Ababa, 

Ethiopia [masters thesis]. [Trondheim, Norway]: 

Norwegian University of Science and Technology; 2005 

Jul. 150 p.

12. Liberia. In: Irrigation in Africa in figures – 

AQUASTAT survey 2005 [Internet]. Rome:  Food and 

Agriculture Organisation of the United Nations; 2005 

Jan [cited 2018 Jun 19] p. 1–6. Available from: http://

www.fao.org/nr/water/aquastat/countries_regions/LBR/

LBR-CP_eng.pdf

13. Household income and expenditure survey 2016 

[Internet]. Monrovia, Liberia: Liberia Institute of 

Statistics & Geo-Information Services; 2017 Aug [cited 

2018 Jun 19]. 117 p. Available from: http://microdata.

worldbank.org/index.php/catalog/2986/download/41608

14. Statistical bulletin [Internet]. Vol. 3. No. 1.  

Monrovia, Liberia: Liberia Institute of Statistics & Geo-

Information Services; 2011 Dec [cited 2018 Jun 19]. 101 

p. Available from: http://www.lr.undp.org/content/dam/

liberia/docs/docs/Statistical_Bulletin.pdf

15. Blinder AS. Why are prices sticky? Preliminary 

results from an interview study [Internet]. Cambridge, 

MA: National Bureau of Economic Research; 1991 Mar 

[cited 2018 Oct 7]. 28 p. Report No.: 3646. Available 

from: http://www.nber.org/papers/w3646.pdf

16. Cheung YW, Wong CY. A survey of market 

practitioners’ views on exchange rate dynamics. J Int 

Econ [Internet]. 2000 Aug [cited 2018 Oct 7];51(2):401-

19. Available from: https://doi.org/10.1016/S0022-

1996(99)00009-4 Subscription required to view.

17. Sajith de Mel SE, Vansteenkiste M. Labour market 

transitions of young women and men in Liberia 

[Internet]. Geneva, Switzerland: International Labour 

Office; 2013 Oct [cited 2018 Jul 11] 93 p. Report No.: 

3. Available from: http://www.ilo.org/wcmsp5/groups/

public/@dgreports/@dcomm/documents/publication/

wcms_228127.pdf

18. Sawka MN, Cheuvront SN, Carter R. Human 

water needs. Nutr Rev [Internet]. 2005 Jun [cited 2018 

Jul 11];63(1 suppl):S30-S39. Available from: https://doi.

org/10.1111/j.1753-4887.2005.tb00152.x Subscription 

required to view.

19. Miner CA, Tagurum YO, Hassan Z, Afolaranmi 

TO, Bello DA, Dakhin A, Zoakah AI. Sachet water: 

prevalence of use, perception and quality in a 

community of Jos South Local Government Area of 

Plateau State. Jos J Med [Internet]. 2014 [cited 2018 Jul 

13];8(3):33-40. Available from: https://www.ajol.info/

index.php/jjm/article/viewFile/138974/128675

20. Omalu IC, Eze GC, Olayemi IK, Gbesi S, Adeniran 

LA, Ayanwale AV, Mohammed AZ, Chukwuemeka V. 

Contamination of sachet water in Nigeria: assessment 

and health impact. Online J Health Allied Sci [Internet]. 

2010 Oct-Dec [cited 2018 Jul 13];9(4):Article 15 [about 

5 screens]. Available from: http://www.ojhas.org/

issue36/2010-4-15.htm

21. Olaniyan SO, Adeyemi AS, Adeleke WO. 

Determination of shelf life of selected sachet water in 

Ogbomoso, Oyo State Nigeria. FUOYE J Eng Technol 

[Internet]. 2016 Sep [cited 2018 Jul 13];1(1):127-31. 

Available from: http://engineering.fuoye.edu.ng/journal/

index.php/engineer/article/download/8/pdf 

22. Nyarko A, Adu K. Impact of Sachet Water and 

Plastic Bottle Waste on Agricultural Land in the Ada 

East District of Ghana. Asian Res J Agric [Internet]. 2016 

Jan 10 [cited 2018 Nov 7];1(3):1–10. Available from: 

http://www.sciencedomain.org/abstract/16206 

Apeh

Environmental Problems Associated with Sachet Water Waste Disposal


